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ABSTRACT 

A Study was designed to examine the relationship 
betveen certain measures of cognitive development and reading scores^ 
particQlarly reading comprehensicn scores* Forty* one adult basic 
education students^ ranging from 16 to 62 years of age (mean age of 
25) and predcminantly from lower so'dioeconQmic groups^ were 
adainiatercd the following three instruments, used to measure reading 
GOiprehenslcn, level cf logical judgment^ and conservation of 
linguistic structure, respectivelyi The California Achievement Test; 
Paei's test of logical judgment (in which a paragraph was read to the 
subject, followed by two guesticns; subject's response was then rated 
according to coordination of information and data source) ; and 
Butson's instrument consisting cf eight pairs of sentences (which 
varied in terms of probability of occurrence and in terms of 
similarity and dissimilarity of meaning) in which the subject was 
asked to judge the equivalence or nonequivalence of paired sentences, 
Bajor findings revealed (1) that adults do function at different 
levels cf logical judgaent and that the functioning level is 
Independent of the adult's reading achievement score, (2) the 
validity of Peel's concept of levels of logical judgment is 
supported, and (3) the two variables, linguistic conservation ability 
and reading level, are significantly related in adult populations* 
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The PrQbleTti 

One of the mnjnr paradoKer. In readitig instruction in Adult Education Is 
that of the illiterate adult cominp to thc^, iGarninc Bltuatton with years of 
accumulated experienco and kno\/ledBe* The adult learner *s ability to 
function at high levelsi of cognitive ability within a narticular doniain seers 
to be inconsistent with his low measured reading level. The dlleiimia for aduli: 
educators is that go littlG inforniation in currently available related to 
cofinitive compleKity and reading achievement that it is impossible to 
reconcile these two secminAly conflicting, yet co-eKisting, realitLes. tet 
the issue of cognitive coinplexlty continues to mako its unconifortable 
presence felt In adult education clasoes. Teachers of adults often find 
learners who do well In decoding and literal comprehension, but who have 
difficulty getting past the fourth or fifth Rrads readinp levtl where there 
is increasing deiriand for inferential and interpretive coniprehension skills, 
l^mile certain deTORraphlc characteristics of the adult may account for a 
portion of this difficulty, it appears that It Is also related to hl^ level 
of copnitive functioning^ 

The focus of this study was the relatlonahip between certain measures 
of CQ^itive devQlopment and reading scores, particulary reading comprehen- 
sion scores. The intent of this examination %v'as to shed soma light on this 
confusing and essentially uncharted area of rMearch in adult education. 

The Nature of Cognitive Cgm^lgKltx 

Cognitive compleKity, as developed by Kelley and modified by Bleri, 
discriminates learnQrs who are more or less complex in structurlnn 
perceptions of their world. This characteristic may be related to individual 
differences underlying the ability of ABE students to comprehend at literal, 
inferential, and creative levels. 



Research from, the Plajjettan vi.ewpoinf. valldatca thin notion of variance 
among adults in cognitive cycpUxlty. P.ecent Pldgcticn studies find that 
there are Individual and group dlffervinccs nmonfr adults In cognitive 
development. These stucUej point out thot adults differ In their ability to 
perceive structural relationships omong facts In a pansane. These reoulta 
Indicate that reading comprehension on hlBher levels Is not a function of 
word-level unito , the basis for most readinn Instruction,, but of the explicit 
or implicit relationships amonR these "units" or faces. AEain, the relevance 
of cognitive complexity Is substantiated. 

Peel., a British scholar, has extended and furthar developed this area of 
study. Peel, focuoiuR on the application of concents of cognitive development 
In subject matter areas, analyzad the rnsponsea of adalescents and adults to 
simple questions fallwln« a short nnecdote. Peel was not interested In 
assessing comprehension per se, rather his concern ims hot-? his Bublects 
related the facts Riven to make judgments. By studying the responses given. 
Feel developed a classification system uhich linked the sophistication of the 
subject's loglcdL JudBment aotltude with his level of comprehension. Peel's 
classification grid locks like this r 



Logical Judpniant 
Irrelevant or dis corned 


Comprehension 
Hord-calling only 


BnoGS iudgment on 1 fact, 
ignoras conflict Lnr information 


Literal 


Bases judgment on 2 or more 
facts 


InferGnttal 


Goes beyond the facts to relate 
theni to his oth^r knowledge 


Creative 



Peel-s interest plainly reated not in the response but in its logical 
foundation, or In the co^itive processes which the respondent utilized to 
arrive at his response. 
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Anoth^^r area of cognitivG rasGarcb v'hich has rclcvancG for adult 
educatojrs is the study o£ linguistic strucuure. UtilLzlnn th^ rationale 
diiVGlopcd by Plagut, this rcsGarch has fccuGcd on Ilia concert of conservation 
of linguistic atiructura or the ability to rQCDgniss sorrantiG nquivalencc or 
non«equivalence, Hutson (1976) designed Drocedurcs to psscss nonacrvatlon of 
linpiilstic stLUCturo utlli^inB using GcmtsncG pnirs cnntainlnn nctivc nnn 
passive tonsG verbs. The RGntenceD varied in tGrmB of their probabiliry of 
occurronca •nnd in terns of their similarity and dlssiTrilarity , Tho intent of 
llut^on's inrtrument wan to p^aln a measurG of the subiGct-s ability to consGrve 
linguistic structuro which was assumsd to be rGlatcd to his slmpla lop.lcal 
concepts about language st?:ucturG. 

In sum, the area of cognitive con^plexity has been examinnd from several 
pnrspectivcs. The polttts of view which sesm to have the greatest relevance 
to reading comprehension and the adult learner stress logical dcvalopment. 
Both Peel's work on tha reiationship betwtmi losic^^l judgment end comprohon-' 
sion and Uutson^s rasaarch on the logical concepts of linguistic structurs 
seGm to hav3 special rolGVfmcc for adults. 

Purpose of T his St\ idy 

This study soufjht to use both Peel^s and Hutson -s instrumentation to 
further examine the impact of an adult 'a cognitivo level on genaral reading 
achiGvemant, nather than tackling the whole issue of cor^itive compleKlty, 
the study limited its concern to the sub-units of logical develoDment and the 
logical concepts of linguistic structure. Specifically, the objectives of the 
study were to examina 

(1) the utility and feasibility of Peel-s tests of lofiical judgment with 
adult basic education students , 

(2) the relationship of the measurci of logical judgment to measures of 
reading level, tspecially reading comprehension level, 



(3) the ralatianshin of the measure of cnnsGrvation cf llnRuisti". 
fstructura ns devoloped by Hutson to reuding lovcl, flnd 

(4) the relationship of the looical dcvelonment and raadiTig nchlevciriGnt 
variables to„ varlnufl damographic variables including aae, sex, othntc 
group, and number of years of schoolinp, prior to antarinr, the program. 

Met hodQloR y 

The forty-one subjects were adult educatlnn students in an adult baffic 
education center. They ranped in age from 16 to 6?., with a maan age of 25, 
and they were predominantly of lower soclo-econoMc status. The majority of 
the subjects were males (30) and of Caucasian origin (25). There xmvB eleven 
Black subjects. The readinn levels of the subjects ranged from non-reador to 
13-0,, with a mean reading level of 7-1. 

Threfl separata instruments %7ere usod to measurn reading comprehension, 
level of loflcal Judpment and conservation of linguistic structure. In 
addition, the necessary denograDhlc data was collected. Reading comprehension 
was measured using the appropriate sections of the California Achievement Test. 

Peel's instrument was nodified slightly to assess the level of logical 
jusgment. The paragraphs in his instrument were edited to delete references 
and spellings peculiar to Great Britain, and the scoring system was changed to 
a more specific nrocedure Tjhich enhanced inter-rater reliability. Poel^s basic 
procedural format of readlnB the paragraph to each subject, followed by two 
questions was, however,, maintained. Subject responses were rated on two 
dimensions, coordination of information and data source. Each respon-io was 
rated 0-3 based on the following criteria: 
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I , Coordination of In f orimj: ion 

0 - Supports neither position wich relevant evidence or arguments. 

1 - Supports one positiou i^lth relevant arguments* 

2 Supports both side^ with some relevant evidence, but does not 
coordinate them, 0£ states that the answer cannot be determined. 

3 - Resolves contradiction with relevant evidence 5, or specif las why the 

ansyer cannot be dntcrmined. 

II . Data Source Used^ 

0 - Uses only Irrelevant facts or none" or essentially restates the 

question* 

1 - Uses facts from the story or Inferences Tjhich are little nore than 

paraphrases or simple associations or cliches. 

2 - Goes beyond the facts of the story ^jith infarences which are related 

to facts but extend beyone the facts given, 

3 - Analyzes the parapraph to note irrelevancles or missing data. 

. . . _ - - 

The instrument includes seven passaf.es^ and subject responses are scored 
separately on each dimension lor each paBSage* 

Hutson's Instrument ^*as used to assess liripuisrlc conservation. Subjects- 
were asked to Judge the equivalence or non^equi valence of two sentences^ one 
of the active voice and one of the passive voice* In addition^ subjects were 
required to provide a justification for their response. Hutson's instrument 
consists of eight pairs of sentences which varied in teras of probability of 
occurrence (The baby was washed by the mother./ The mother was washed by the 
baby,) and in terms of similarity and dissimilarity of meaning. Subjects were 
given two scores 5 one for correctness of response and one for correctness of 
justification. With eight pairs of sentences, a subject ^s total score in each 
area could range from 0-0. 

Resu lts 

The results of study are organised in terms oft 

(1) the means , distributions * and other relevant characteristics of 
subject performance on the raodifled Peel instruments the Hutson Instrument, 
and the California Achlevenent Test. 



(2) the int^r-relatlonships of each pnlr of these variables- 

(a) level of logicf*! JudgineTit and readiiig achlevenentj 

(b) level of logical judgment and linguistic! conGervatton, and 

(c) lingulotic conservation and reading achleveTnent 

(3) the inter-^relationships amonB the above three variables and the 
deniographlc data collected* 

I p Subject Perfortnance cm Instrument a 
A. Level of lop.lcal ludRment 

The mean ratinps for subjects on level of logical judgmentH for each 
of Pool's seven passages was 1.52 (rater 1) and 1.54 (ratar 2) of a possible 
3,00 for Coordination of Information and 1,70 (rater 1) and 1.74 (rater 2) of 
a posolble 3.00 for Data Source uaed (Table 1). The standard deviations 
(Table 2) ranged from 0.6 to 0.9 for moat ratines on most stories. 

Examination of the frequency dlstrlbutiona (Table 3) for ratings conflrins 
sad clarifies the picture presanted by the meaus. For Ccordination of 
inforfflatlon, there were very few subjects rated as Level 0 (supports neither 
position with relevant evidence or arguments) , a large proportion rated as 
Level 1 (supports one side) and a few at Levels 2 and 3. For Data Source Used 
there were again few Level 0 responses (uses only irrelevant facts) , but there 
were approximately the same nunier at Levels 1 and 2, and a few responses at 
Level 3. 

Raters indicated that while scoring responses required some thought thet 
the procedures were adequate and acceptable. Relatively high inter-rater 
reliabiilty scores (.92 and .88) adds validity to the rater's positive 
judgment toward the feasibility of scoring responses accurately. 
B, Degrj.£ of linguistic conservation 

The means for eonservatlon of lingulstie structure for the sample 
population were 6.6 out of a posolble 0.0 for correctness of r«Bponse ani 5.6 
out of a possible 8.0 for correctness of Justification, This In comparable to 
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TABLE 1 

Mean Ratings for Level of Logical Judgments 

Mean natlngq 

Scale 1 
Coordination 



Rater 1 Rater 2 



11* Skating 


1.49 


1.51 


j 2 , Lynn 


1 .42 


1.44 


|:\. sisters 


1.44 


1.42 


14 « Jmne 


1.26 


1.23 


Is, Tall Buildings 


1.72 


1.72 


i 

6 . Runner 


1.77 


1.77 


i7. Pilot 
I 


1.54 


1.70 



Scale 2 



Data 


Source 


Rater 1 


Rater 


1 . 77 


1 .bl 


1.74 


1.93 


1.C5 


1.65 


1.72 


1.63 


1.84 


1.Q6 


1.54 


1.61 


1.65 


1.72 



TABLE 2 



StanHnrd Deviations of Mean Ratings 
for Leve l of Logi c al Judment 



jl. Skating 

i2. Lynn 

;3* Sisters 

i 4 » Jane 
t 

i 

15. Tall Buildings 

\&, Rtmner 

7 . Pilot 



0.70 
0.82 
0.30 
0.82 
0.88 
0.92 
1.01 



0.77 
0.83 
0.76 
0.78 
0.91 
0.95 
1.01 



0.84 
0.69 
0.57 
0.70 
0.62 
0.80 
0.84 



0.02 
0.74 
0.53 
0.66 
0.60 
0.90 
0.91 
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TABtE 3 



Skat inn 



Pilot 



P.unnnr 



Frequency of Various Ratln.7S 
for Level of topical Judgments 

Coordination 



Rater 1 
Rater 2 

Rater 1 

Rater 2 

Rater 1 
Rater 2 



Level 



1 24 1^ 4 

1 25 11 G 

5 2i 6 li 

4 13 8 13 

0 24 5 Hi 

1 22 fi 14 



Data Source 



0 



JjOvel 
I 2 



3 
10 



1 13 14 

1 16 16 10 

2 19 14 a 

3 16 14 10 

1 25 10 7 

2 23 0 10 



Tall Buildings Rater 1 
Rater 2 



0 24 7 12 
0 25 5 13 



1 9 29 
1 0 30 



4 
4 



Jane 



Sisters 



Rater 1 
Rater 2 

Rater 1 
Rater 2 

Rater 1 
Rater 2 



Co-ordination average 
Data Source averape 



G 24 
5 27 



1 29 6 7 

1 29 7 fi 

2 20 6 7 
1 30 4 n 



1 15 22 
1 17 22 



5 
3 



0 17 24 2 

0 15 26 1 

0 17 20 6 

0 13 20 10 



2 25 7.2 8.8 1 ISA 19J 6.4 
5% €1% 1B% 21% 2% 40% 47% 16% 
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the pattern ^ rLM/lnuoly found by Kut^on for fifth g-^^*^^^^' Wlif^n the sublect 
population was classified according to thrir overall rGadinp level on the 
California Achievement Test (Primary, InterniQdiate., Secondary) the means for 
linguistic conservation xmre found to co-vary with reading level (Table 4), 
C. Read ing comorahenslon leve l 

The Initial mean for total p.roup on Total Reading scares on the 
California Achievement Test was 6*4 and the final reading score for the same 
subjects, after varying leniths of instructional contact., was 7.5 (Table 4). 
The majority of subjects (26) were classified in the Intermediate (4,1-8.0) 
readlne level p vith only five uuhjects classified on the primary (0-4.0) level 
and the ten subjects classified on the secondary level (8.1-^14.0). 
II . The In t e r- r elation sh Ip s of Variables As^esggd 

As can be seen in Table 5, there were a nnmher of sipnificant inter- 
correlations among the maior variables of this study. Examining first the 
relationships between the linguistic conservation ratings and the othgr 
variables^ ona notes that the first indicator of linguistic conservation, 
correctness of response correlatec significantly with the second Indicator of 
linguistic conservations correctness of justification ^ as well as with all 
measures of reading level (.49, .SO, .47). The second indicator of linguistic 
conservation, linguistic justification^ evinced similar co ^latlon coefficient?? 
with all measures of reading level. In nddltlon^ subject scores on correctness 
of llnBuistlc Justification also correlated significantly (.36) with the data 
source dlTOenslon of the level of logical judgment measure. 

Reading level measures included Initial reading level achievement, final 
vocabulary achievement, and final comprehension achievement. As would be 
expected^ all three mcasurQS correlated rather highly (.79, .763 .77) with 
one another^ however^ none of the reading scores correlated significantly 
with either level of logical judgment dlmentlon. 



TABLE 4 



Comparison of Mean Scotes in Reading and Linguistic Conrservation 
for Adults Categorized in Terms of Their Readinp Levels 





Primary 


Intermediate 


Secondary 


Total 


Grade equivalents 


(0-4.0) 


(4.1-8,0) 


(8.1-14.0) 


(0-14.0) 


tt"* 


(5) 


(25) 


(10) 


(41) 


Initial Readlno Level 


0.60 


6.01 


n . 10 


6.35 


Final Reading; Level 


4.36 


6.81 


10.92 


7.52 


Linguistic Response 


5.00 


6.69 


7.00 


6.56 


Linguistic Justification 


3.60 


5.73 


6.30 


5.61 
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gfnguistic Coaseirvitioa 

f|i'*5-:'LAi'.. ,. ■ . ' 

^',::::tiiiiuis£lc Rssponis 



Corrilatioy kmn Linguiitie Conssmtioti, khiivenint, and levil of Lbgical Jud|isnts 



I 



ij; Utt|uistic Justification 



il Rsiding Achisvsisnt 
^4, final Vecibulary Achiiveisnt 
p; -Final ComprshinaioD Achliviisnt 



|'::tevil of Loiieil Judgseat 

i: .5- ■ 

6... Logical CoordinstloQ 
7, io|icil Soarci of Data 



*|<,05 **£<.01 

13 



2 3 4 5 
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LOO ,84** M** JO** .47** .26 
LOO ,m .44** JP .2^ 



,29 
.36* 



LOO J6** as .16 
LOO .77** .17 

LOO ' .07 .11 



LOO ,m 

L10 



* Sublects ' level of logical judfwiefit scores on the two dimensions , 
coordination of information and data source used, correlated highly (.90). 
Yet, there was only one other significant correlation betvmen level of logical 
iudgfTtent and the other asseBsed variables. This correlation ^ r^,36, was 
found for the correctness of justification measure of linguistic conservation. 

In summary then^ it appeared that the measures of linguistic 
conservation and reading level were related- The measures of level of lopical 
judgment seemed., on the other hand, to be Independent of all other variables 
with the eKcention of the measure of llnpulstlc Justification, 
II* Dempgrashlc ^ta Correlations with Other Varia bles 

The correlations between tha demographic variables and the assessed 
measures of lonical development were largely insignificant (Table 6). The age 
variable, however, correlated significantly ne.^atively with the two measures 
of linguistic conservation (r^ -.39, ,41) Indicating that the older subjects 
were less likely than the younger ones to be able to detect semantic 
equivalence and non-equivalence. The age variable also correlated negative3.y 
(r^ -'.49s ^*3i * -^•SS) with all the measures of reading level. The author 
believes" that this correlation relationship was probably due to the peculiarity 
of the subject population and that it is not generaligable. The oldest 
sublects in this group tended to have had leas prior exposure to education 
and to be functioning at lower academic levels, and as a group appeared less 
Intellectually able than younger students. There were, of course, exceptions. 

The Insignificance of the correlations between the ethnic demographic 
variable and the measures of logical development suggests that 
the Instruments uaed to assess logical development were not stronoly biased 
in favor of one language ^ 



ml 0 

Cotrelition of Mitrix for Major Variallis and Diffiopiphic Variablia 
I 2 3 4 5 5 ? 8 9 10 U 

Highlit 

Prior Ling, Lin|. Init, Final finil Lo|ieil Loiicil 

Six jgi Grade Ittoic Regj, Juitlf. Rdng yocab. Conp, Coord, Data Source 

1.00 

.03 1.00 

.13 - ,n 1.00 

.19 ^.03 .U 1.00 
'■.10 -.39 ,16 .04 1.00 
«,2? ,11 M 1.00 





■M .5? ^.18 .19 


,43 


1.00 






• .05 


-.31 .3? "*0? .30 


.40 




1,00 




• .1^ 


' .35 .3? - .11 .41 


,n 


M 


,11 


1.00 


' .06 


.16 ' ,18 .02 .26 


.2? 


.15 


.18 


,07 1,00 


' .02 


,14 - .16 .01 .29 


.36 


.16 


.17 


.11 .90 



Thm raaior findinps of this study can. be smm^flied aa follows. 

(1) Th^ Mdified Peel Instrimiamt shotm to bp .feasible to use trlth 
adult baeic education itudEiita* 

(2) Adults wero fouoid to va^ In their level of loRical ludginent as 
assessed by the modified Peal lnstr»ent. 

(3) The data penarated from tha raodlflad Peel Instruinent indicated that 
an adult's lavel of logical Judgir^nt was not related to his raaaaured reading 
achievement levels 

<A) Adults were foimd to vary In their ability to conserve lineulatic 
structure t 

(5) The degree to which an adiilt could conserve llnj^ulstlc structure v^as 
faund to CO vary with his ii^aaurefj raadinp achlavement level, 

(6) The damopraphlc variables of akK Bn& ethnic group ware not 
significantly corralated with any of tha ffiaasuYes of logical develonment* 

(7) Tha slTOif leant corralatlons foimd between afe and certain of tha 
studied varlablas trare ludgad to be attributable to the peculiarity of the 
aubjact population and fiot to ba Banarallseabla.« 

lOTllcatlons of t he Stud y 

Tha implications of the study will be discussad In terms of the study's 
objectives as listed on paRes 3 and 4. 

The study 's first and second objectivas tTere concarned t^Tlth determining? 
the value of using Peal's Instrumient for assassin^ levels of logical iudpm^nt 
.with adult basic education students* The data revealed that adults da function 
at different levels of Joplcal Judpment and that this fimctlonlng level is 
independent of the adultfi'- readlnp achievement scores. This findlnp. validates 
the feelings of many adult education teachers that their students- cognitive 
fun 



functlonlnp, levels are not always related to their readinp scores and that 
their reading levels aro not good predlqpors of this functlonln| level. 

This data Indlcacss that level o£ loplcal jud<mcnt may ha an over looked 
discriinlnatinp characteristic of adult Inarners. Adult educators are often 
so inundated with the readlnp needs of their students, that they fall to 
notice their other cognitive strengths and wealcnesses. Examination of the 
Peel Instrument raises the possibility that its measure may more effectively 
assess the adult s actual ability to mahe decisions and judpments critical to 
effective functioning in the society than do standard academic achievement 
tests. The validation of this hypothesis would clarify the paradox noted at 
the beginning of this paper that illiterate adults often can function very 
adequately in their communities and families. In short, the flndlnRS of sthis 
study support the validity of Peel s concept of levels of loalcal iudptnent, 
and they sugBest a need for further research In this area. 

The study's third objective focused on the potential relationship between 
an adult's linguistic conservation ability and his readlnr level. The study 
found that these tT7o variables were Indeed significantly related. The relation- 
ship of linguistic conservation and reading achievement is especially wortli 
noting because performances on the tlngulstlc Conservation Instrument and on 
the California Achievement Test were not similar in stimulus and response 
characteristics. In the Linguistic Conservation task the sentence pairs were 
read to the students, while in the CAT the students read the materials to 
themselves. In addition, the tynes of responses varied from a closed multiple 
choice format on the CAT to an onen-ended constructed response on the Linguistic 
Conservation Instrummt. Nonetheless, the tt^o abilities, linguistic conserva- 
tion and readlnR, seem to parallel one another in adult populations. 
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